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DETAILED ACTION 
Restriction/Election 

1. In response to the communication received on Sept. 13, 2005 from Roberte 
M.D. Makowski, the election with traverse of group I, claims 1-12 and 20-25 drawn 
to an isolated nucleic acid comprising a nucleotide sequence encoding a polypeptide 
which has,a D-amino acid metabolizing activity, wherein the nucleotide sequence is 
operably linked to a heterologous plant specific regulatory element, and expression 
vector comprising said nucleic acid, a plant cell comprising said vector, a plant 
comprising said plant cell, and a method of producing said plant; and further 
electing the particular enzyme of D-amino acid oxidase, is acknowledged. The 
applicant traverses on the grounds that the common feature of the invention is the 
use in plants of D-amino acid metabolizing enzymes (see page 8 first paragraph, in 
particular). The applicant further traverses that restriction to one enzyme 
sequence is inappropriate where the enzymes are well-known in the art (see page 9 
second paragraph, in particular). In addition, the applicant argues that the 
International Examination Authority has not found a lack of unity of invention (see 
page 10 first paragraph, in particular). 

The applicant's argument that the common feature of the invention is the use 
in plants of D-amino acid metabolizing enzymes is not persuasive because, claim 14, 
in particular, recites a composition comprising one or more D-amino acids. The 
activity of the composition is an inherent property of the essential components of 
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the composition; for example, a composition comprising D-serine has herbicide 
activity even if such activity is not disclosed or measured. Therefore, the feature of 
"the use in plants of D-amino acid metabolizing enzymes" is not a feature of claim 
14, and therefore it is not a feature that is common to each of the claimed 
inventions. 

The applicant's argument that restriction to one enzyme sequence is 
inappropriate where the enzymes are well-known in the art is persuasive, and 
therefore, this restriction has been removed. 

The applicant's argument that the International Examination Authority has 
not found a lack of unity of invention is not persuasive because that determination 
was not from the United States Patent and Trademark Office. As outlined above, 
there is not a special technical feature common to all claimed inventions, and 
therefore unity of invention is lacking. 

Claims 1-19 and 21-38 are currently pending, and claims 13-19, 26-29, 34*35, 
and 37-38 are withdrawn from consideration because they are not drawn to the 
elected invention. 

Information Disclosure Statement 
2. The- Information Disclosure submitted on Sept. 13, 2005 lists US Patent No: 
5,483,175, with the inventorship of Barry, et al. However, Barry is not an inventor 
on US Patent No: 5,483,175, and further, this patent is drawn to electronics and 
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does not appear to have any relevance to the instant application. Therefore, this 
document has not been considered. 



Specification 

3. The specification is objected to because the Brief Description of the Drawings 
do not correctly describe the figures. Applicant is advised to amend the descriptions 
of Figures 4 and 5 to eliminate the (a) and (b) because the figures do not have (a) or 
(b) labels on the panels. The description should refer to top and bottom panels 
rather than (a) and (b) panels. Further, the descriptions of Figures 4 and 5 should 
include units for the Y-axis of the graph showing the nitrogen content of plants. 

4. This application contains sequence disclosures that are encompassed by the 
definitions for nucleotide and/or amino acid sequences set forth in 37 CFR 
1.821(a)(1) and (a)(2). However, this application fails to comply with the 
requirements of 37 CFR 1.821 through 1.825. 

Sequence identifiers are missing from primers on page 29 lines 19-20 and 
page 30 lines 15*16. If these sequences do not already have sequence ID numbers 
assigned to them, then an amendment to the sequence listing will be required as 
well. There must not be any new matter submitted, therefore it is important to be 
careful to include only the sequences that are already disclosed in the current 
specification and figures. 
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Full compliance with the sequence rules is required in response to this Office 
action. A complete response to this Office action must include both compliance with 
the sequence rules and a response to the issues set forth herein. Failure to fully 
comply with both of these requirements in the time period set forth in this Office 
action will' be held to be non-responsive. 

5. The specification is objected to because on page 32 in line 24 there is a 
reference to Figure 2 that is in error. This should be referring to Figure 3. 
Applicant is advised to replace "(Fig 2)" with - - (Fig 3) - - . 

6. The abstract is objected to because it is too short. Applicant is advised to 
amend the abstract to describe the elected invention using 50-150 words. 

Claim Rejections - 35 USC §112 
The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and 
process of making and using it, in such full, clear, concise, and exact terms as to enable any 
person skilled in the art to which it pertains, or with which it is most nearly connected, to make 
and use the same and shall set forth the best mode contemplated by the inventor of carrying out 
his invention. 

7. Claims 1-12, 21-25, 31-33, and 36 are rejected under 35 U.S.C. 112, first 
paragraph, as failing to comply with the written description requirement. The 
claim(s) contains subject matter which was not described in the specification in such 
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a way as to reasonably convey to one skilled in the relevant art that the inventor(s), 
at the time the application was filed, had possession of the claimed invention. 

Claims 1-2 are drawn to an isolated nucleic acid comprising a nucleotide 
sequence encoding a polypeptide which has a D-amino acid metabolizing activity, 
wherein the nucleotide sequence is operably linked to a heterologous plant specific 
regulatory element, and further to said nucleic acid wherein the D-amino acid 
metabolizing activity is selected from the group consisting of oxidase, racemase, 
carboxylase, transaminase, and dehydratase activity. In addition, claim 5 is drawn 
to said nucleic acid further comprising a nucleotide sequence encoding a 
heterologous polypeptide. 

The specification discloses the cloning into plant expression vectors of D- 
amino acid oxidase (see page 30 lines 7*9, in particular), D-glutamate racemase (see 
page 34 lines 22*26, in particular), and D-serine dehydratase, which is also known 
as D-serine deaminase and D-serine ammonia lyase (page 29 lines 16-30 and page 
31 first paragraph, in particular). These expression vectors utilized the CaMV 35S 
promoter. The specification does not disclose the cloning into plant expression 
vectors of any other nucleic acids encoding any other D-amino acid metabolizing 
enzymes, nor does the specification disclose the use of any other plant specific 
regulatory element. The claims encompass thousands of enzymes, many of which 
have not been isolated and cloned as of yet. See Fiers vs. Sugarno, 25 USPQ 2d 
(CAFC 1993) at 1606, which states that "[a]n adequate written description of a DNA 
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requires more than a mere statement that it is part of the invention and reference 
to a potential method for isolating it; what is required is a description of the DNA 
itself \ Given the breadth of the claims encompassing any isolated nucleic acid 
encoding any D-amino acid metabolizing enzyme operably linked to a plant 
promoter and said nucleic acids further encoding fusions with said enzymes, the 
specification fails to provide an adequate written description of the multitude of 
molecules encompassed by the claims. Claims 3-12, 21-25, 31-33, and 36 depend 
from claims 1 and 2, and therefore they are also rejected. 

8. Claims 1-12, 21-25, 30-33, and 36 are rejected under 35 U.S.C. 112, first . 
paragraph, because the specification, while being enabling for an isolated nucleic 
acid comprising a nucleotide sequence encoding a polypeptide comprising D-serine 
dehydratase or D-amino acid oxidase activity operably linked to a promoter 
operable in a plant, and further to said nucleic acid encoding a D-amino acid 
oxidase wherein a substrate for the D-amino acid oxidase is D-serine, D-alanine, D- 
asparagine, or D-isoleucine, and to said nucleic acid further comprising nucleotides 
encoding a peroxisome targeting signal peptide, and to an expression vector 
comprising said nucleic acid, and to a method of producing a transgenic plant 
comprising transforming a plant cell with said expression vector and producing a 
transgenic plant from said cell on a medium, and to said method wherein the only 
nitrogen source in said medium is selected from the group consisting of D-serine or 
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D-alanine, and to a plant or a plant cell comprising said nucleic acid; the 
specification does not reasonably provide enablement for a nucleic acid comprising a 
nucleotide sequence encoding a polypeptide which has any kind of D-amino acid 
metabolizing activity wherein the nucleotide sequence operably linked to a 
heterologous plant specific promoter, nor does the specification provide enablement 
for said nucleic acid wherein the activity is racemase, carboxylase, or transaminase 
activity, nor does the specification provide enablement for said nucleic acid further 
comprising a nucleotide sequence encoding a heterologous polypeptide, nor does the 
specification provide enablement for a method of producing a transgenic plant 
comprising transforming a plant cell with said expression vector and producing a 
transgenic plant from said cell on a medium wherein the medium comprises a single 
nitrogen source of any source, nor does the specification provide enablement for a 
method of producing a transgenic plant comprising transforming a plant cell with 
said expression vector and producing a transgenic plant from said cell on a medium 
comprising any nitrogen source that is toxic to plants that do not comprise said 
expression vector, nor does the specification provide enablement for said nucleic 
acid wherein the polypeptide has the amino acid sequence identified in GenBank 
Accession No.' P80324. The specification does not enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and/or 
use the invention commensurate in scope with these claims. 
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Claims 1-12, 21-25, 30-33, and 36 are drawn to an isolated nucleic acid 
comprising a nucleotide sequence encoding a polypeptide which has a D-amino acid 
metabolizing activity, wherein the nucleotide sequence is operably linked to a 
heterologous plant specific regulatory element, and further to said nucleic acid 
wherein the D-amino acid metabolizing activity is selected from the group 
consisting of oxidase, racemase, carboxylase, transaminase, and dehydratase 
activity, and to said nucleic acid wherein a substrate for the D-amino acid 
metabolizing activity is selected from the group consisting of D-serine, D-alanine, D- 
glutamate, D-arginine, D-lysine, D-histidine, D-aspartate, D-asparagine, D- 
glutamine, and combinations thereof, and to said nucleic acid wherein the 
polypeptide has the amino acid sequence identified in GenBank Accession No.: 
P80324, and to said nucleic acid further comprising a nucleotide sequence encoding 
a heterologous polypeptide, including a transit peptide, and to an expression vector 
comprising said nucleic acid, a plant cell comprising said vector, and a plant 
comprising said plant cell, and to a method of producing a transgenic plant 
comprising transforming a plant cell with said expression vector and producing the 
transgenic plant from said transformed plant cell on a medium, and to said method 
wherein said medium comprises a single nitrogen source, including wherein said 
nitrogen source is toxic to wild-type plants. 

Claim 30 recites "the amino acid sequence identified in GenBank Accession 
No.: P80324". The specification does not disclose the sequence itself. Because the 
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sequence corresponding to GenBank accession numbers can be revised over time, 
there is no guarantee that one skilled in the art would be able to make and/or use 
the invention as claimed. The specification must enable the claims at the time of 
filing. It is the GenBank accession number that is recited in the claims rather than 
the sequence. The claims therefore encompass any changes to the originally 
deposited sequence, including those made after the filing date. Changes made after 
filing cannot be enabling. Applicant is advised to amend the claim to eliminate the 
GenBank accession number. 

The specification discloses that D-serine hydratase, D-amino acid oxidase, 
and D-glutamate racemase were cloned into plant expression vectors utilizing the 
CaMV 35S promoter (see part 5 above). The D-amino acid oxidase coding sequence 
was cloned both with and without a peroxisomal targeting sequence (see page 30 
lines 18-30, in particular). The specification also discloses that D-serine inhibits 
growth of wild-type plants of several different species (see page 32 lines 9-18 and 
page 36 lines 23-27, in particular), and D-serine is toxic to Picea abies suspension 
cells (see page 32 lines 26-29, in particular). D-alanine is also disclosed to be toxic . 
to wild-type plants (see page 35 lines 18-22, in particular), however, D-asparagine 
and D-isoleucine were disclosed to be non-toxic to wild-type plants and toxic only to 
plants expressing D-amino acid oxidase (see page 35 lines 24-31, in particular) 
demonstrating the unpredictability regarding which D-amino acids are toxic to 
wild-type plants and which are not. The specification further discloses that 
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transgenic Arabidopsis plants were generated expressing D-serine dehydratase (see 
paragraph bridging pages 29-30, in particular), D-amino acid oxidase (see page 30 
lines 7-9, in particular), and D-glutamate racemase (see page 34 lines 22*29, in 
particular). The specification discloses several other species of plants that were 
transformed to express D-serine dehydratase, including spruce (see page 31 lines 
24-29, in particular), Picea abies (see page 32 lines 29-31, in particular), and Poplar 
and tobacco (see page 36 lines 17-21, in particular). Transgenic plants expressing 
D-serine dehydratase were shown to be resistant to the toxicity of D-serine (see 
Figure 3 and page 36 lines 23-27 and page 32 lines 26-29, in particular). Transgenic 
Arabidopsis expressing D-amino acid oxidase were disclosed to be resistant to the 
toxicity of D-alanine and D-serine (see page 35, lines 18-22, in particular), however, 
these plants were sensitive to D-asparagine and D-isoleucine which are not toxic to 
wild-type plants (see page 35 lines 24-31, in particular); demonstrating the 
unpredictability of what phenotype will result from the expression of different D- 
amino acid metabolizing enzymes. 

The specification does not disclose the cloning into plant expression vectors of 
any D-amino acid metabolizing enzymes other than D-serine dehydratase, D-amino 
acid oxidase, and D-glutamate racemase. The specification does not disclose a 
phenotype for plants expressing D-glutamate racemase, therefore it is unclear how 
one of skill in the art would use these plants or this nucleic acid. In addition, the 
specification does not teach the use of any other plant specific regulatory element. 
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The phrase "plant specific regulatory element" encompasses polyadenylation 
signals, enhancers, introns with transcription-altering activity, and any cis-acting 
element that alters transcriptional activity. It is unclear how one of skill in the art 
would use the recited nucleic acid wherein the regulatory element is not a promoter. 

The specification discloses that plants expressing D-amino acid oxidase are 
resistant to the toxicity of D-serine and D-alanine, and these same plants are 
sensitive to D-asparagine and D-isoleucine which are not toxic to wild-type plants. 
However, the specification does not disclose any transgenic plants exposed to any 
other amino acids; in particular, no data are shown for the use of D-glutamate, D- 
arginine, D-lysine, D-histidine, D-aspartate, D-glutamine, or any combinations of 
any amino, acids as recited in claim 4. Given the unpredictability shown with D- 
serine, D-alanine, D-asparagine, and D-isoleucine; one of skill in the art would not 
know what result to expect with other amino acids and would be left to randomly 
test each one at various concentrations to determine how to use them as claimed, 
amounting to undue experimentation. 

The specification does not disclose an isolated nucleic acid comprising a plant 
specific regulatory element operably linked to a nucleotide sequence encoding a D- 
amino acid metabolizing enzyme and further encoding a heterologous polypeptide 
which would result in a fusion protein. The specification does not disclose what 
kind of fusion protein would be desired or how one would use such a protein. 
Neither does the specification disclose a nucleic acid encoding a D-amino acid 
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metabolizing enzyme and further comprising a transit peptide that directs 
accumulation of said enzyme to an intracellular compartment of a plant cell other 
than the D-amino acid oxidase construct comprising a peroxisomal targeting 
peptide. Although signal peptides for targeting proteins to the chloroplast, the 
vacuole, the mitochondria, or the secretory pathway are known in the art, it is 
unclear what phenotype would be conferred onto a plant expressing such a protein. 
Without further guidance, one of skill in the art would not know how to use a plant 
expressing a D-amino acid metabolizing enzyme targeted anywhere other than the 
cytosol, or in the case of D-amino acid oxidase, in the peroxisome. 

The specification discloses a method of producing a transgenic plant 
comprising transforming a plant cell with an expression vector comprising a nucleic 
acid encoding a D-amino acid metabolizing enzyme operably linked to a plant 
specific regulatory element and producing a transgenic plant from said transformed 
cell on a medium; however the specification does not disclose said method wherein 
the medium comprises a single nitrogen source, other than said method wherein the 
only nitrogen source in the medium is D-serine. The teaching in the specification 
discloses that the use of D-asparagine or D-isoleucine would kill the transformed 
plant cell, and therefore these two amino acids would not function as the single 
nitrogen source in this method. The only single nitrogen source shown to work was 
D-serine. D-serine was also the only nitrogen source shown to be toxic to wild-type 
plants but not to plants expressing D-serine hydratase or D-amino acid oxidase. 
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Given this unpredictability, one of skill in the art would be left to make up 
multitudes of different media combinations with different levels of single nitrogen 
sources to find one that would function in the disclosed method. 

Given the breadth of the claims, unpredictability of the art, and lack of 
guidance of the specification as discussed above, undue experimentation would be 
required by one skilled in the art to make and use the claimed invention. 

9. Claims 1-12, 21-25, 30-33, and 36 are free of the prior art because the prior 
art does not teach any nucleic acid encoding a D-amino acid metabolizing enzymes 
operably linked to heterologous plant specific regulatory element. 

10. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Cathy K. Worley whose telephone number is 
(571) 272-8784. The examiner can normally be reached on M-F 8:30 - 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Anne Grunberg, can be reached on (571) 272-0975. The fax 
phone number for the organization where this application or proceeding is assigned 
is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http://pair-direct.uspto.gov. 
Should you have questions on access to the Private PAIR system, contact the 
Electronic-Business Center (EBC) at 866*217-9197 (toll-free). 
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Nov. 7, 2005 




ASHWM 0. ftSEHTA, PH.D 
PRIMARY EXAWWER 



